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I. Introduction 
Faunal analysis has long been an integral part of archaeological research. The remains of 
animals found at archaeological sites can reveal a wealth of knowledge about the behavior of the 
site’s inhabitants, such as methods of food procurement, and can also aid in paleoenvironmental 
reconstruction. Woodpecker Cave (13JH202) is a Late Woodland (A.D. 400 – 1000) rockshelter 
site located near the Coralville Reservoir in Johnson County, Iowa. The site was originally 
discovered and excavated by Warren Caldwell in 1956 as part of the Smithsonian Institution’s 
River Basin Surveys. In 2012, Woodpecker Cave was re-excavated by students from the 
University of Iowa’s archaeological field school. Surprisingly, intact archaeological deposits 
were found during excavation, which resulted in six more field seasons being conducted at 
Woodpecker Cave. Over the seven seasons of field school, the site produced an extensive 
amount of fire-cracked rock, lithic debris, ceramics, mollusk remains, and faunal material.  
Woodpecker Cave would have been ideal for short-term habitation as it was located near 
a water source that would have provided an excellent opportunity to hunt and gather the local 
fauna and flora. This is evident by the fact that bone was by far the most frequently recovered 
artifact from the site, with over 24,000 pieces of bone that weigh over 13,000 grams. There is a 
large taxonomic abundance present in the assemblage with over 30 different taxa from a wide 
range of habitats having been identified from the site. While the assemblage contains a diverse 
array of fauna, it predominately consists of white-tailed deer (Odocoileus virginianus). This 
coupled with evidence of butchery and the large presence of lithic retouching and fire-cracked 
rock is indicative of a specialization in site function. It is probable that this rockshelter was a 
location used for short hunting trips as a way to supplement Late Woodland subsistence. 
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Research Goals: 
Based upon the high concentration of white-tailed deer remains already identified, as well 
as lithic evidence, it is apparent that specialized activity took place at the site. It is plausible that 
Woodpecker Cave was used primarily as a hunting camp to supplement the horticulture of native 
plants during the Late Woodland. Data gathered from the faunal analysis of white-tailed deer at 
Woodpecker Cave can provide valuable information about the use of rockshelters for seasonal 
occupation as well as for understanding broader subsistence patterns during the Late Woodland 
period.  
For my research, my primary goal is to provide a comprehensive analysis of all the faunal 
material that has been recovered to date. Multiple short-term analyses have been completed on 
the recovered faunal remains from Woodpecker Cave, but there has yet to be an over-arching 
summary of the faunal assemblage. By providing a thorough analysis of the site, it is my hope 
that this data can be used to increase the overall knowledge of Late Woodland subsistence 
strategies in the American Midcontinent. A comprehensive analysis will provide further insight 
on the following three objectives. The first is to understand if the site was seasonally occupied. 
To do this, I will evaluate the presence or absence of animals in the assemblage that seasonally 
migrate or hibernate. The presence of juvenile animals in the assemblage can also determine the 
season they were hunted. If there are deer younger than one-year old present at the site, it is 
possible to attribute their age of death to a specific season. Analyzing the tooth eruption, occlusal 
wear, and epiphyseal fusion can all aid in attributing seasonality to a site. The second question is 
about the taxonomic diversity of the assemblage. While the acquirement of white-tailed deer 
clearly played an important role in the inhabitant’s subsistence strategies, I intend to explore the 
significance of over 30 different taxa present in the assemblage. Finally, I hope to understand 
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how the functional use of Woodpecker Cave fits into the larger role of Late Woodland 
subsistence strategies and how it compares in function to other North American Midcontinent 
rockshelters occupied during the Woodland period. To complete this objective, I will compare 
the results from this research with other Late Woodland river valley rockshelter sites in Iowa and 
around the Midwest. 
II. Woodpecker Cave (13JH202) 
Location:  
 Woodpecker Cave is a shallow rockshelter located near the present-day Coralville 
Reservoir, which is about 10 miles north of Iowa City in Johnson County, Iowa. Woodpecker 
Cave is an upland rockshelter under a southeast facing limestone cliff and is situated on a short, 
intermittent tributary of the Iowa River (Enloe and Marks 2013:1). The platform of the 
rockshelter is 50 feet in length and about 7 feet in width with the overhang being about 17 feet in 
height and is situated at the top of a steep talus slope (Caldwell 1961:111).  
The site is located in the Upper Mississippi Valley region along the border of the 
Southern Iowa Drift Plain and the Iowa Surface (Figure 1). Subsequent erosion and drainage 
shaped the landscape into the steeply rolling hills and integrated drainages that we see today 
(Tassier-Surine 2006:9). Surveys conducted by the General Land Office between 1837 and 1842 
show that the vegetation of Johnson County was generally depicted as dominated by “prairie” on 
broad, rolling uplands and occupied by “timber” and “groves” in valleys, a pattern that is typical 
for much of Iowa (Anderson, 1996). On this map, much of the Iowa River was bordered by a 
broad band of oak barrens. An explicit description of “oak barrens” was not provided by the 
GLO surveyors, but it might have been an open forest consisting of trees and grasses, resembling 
what modern ecologists now call “woodland” (Pearson 2006). Through identifying these 
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prehistoric vegetation zones and terrain, we can tentatively begin to recreate past environments 
in order to determine how prehistoric peoples were using the local landscape for resource 
exploitation (Wold 2019). Identifying the presence of certain faunal species can also help 
recreate the paleoecology of Woodpecker Cave.   
 
Figure 1. Location of Woodpecker cave and the major landforms of Iowa. Image modified from 
Prior, 1991. 
 
1956 Caldwell Excavation: 
The site was originally discovered by Warren Caldwell, who was conducting 
archaeological surveys for the Smithsonian Institution’s River Basin Surveys. Caldwell 
excavated Woodpecker Cave in 1956 and dug down until he reached bedrock, which was as deep 
as 8.5 feet below the ground surface (Caldwell 1961). Unfortunately, Caldwell collected only 
identifiable faunal specimens and did not keep “minute fragments” (Caldwell 1961:146). 
Caldwell does not provide an accurate description on what was “identifiable” and what 
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constituted as “minute fragments.” As a result, his sample is inherently biased towards readily 
identifiable specimens. 
 Caldwell stated in his report of Woodpecker Cave that “the occupation platform and cave 
were excavated almost in their entirety” (1961:111). Caldwell established a grid pattern of 5-foot 
squares that were excavated at 0.5-foot units with the surface datum being in the northern corner 
of each square (Figure 2) (1961:111). There is no mention in Caldwell’s report of using screens, 
nor are there screens in the pictures of the excavation included in the report. Since Caldwell and 
his crew of eleven high school students were able to dig down 8.5 feet in 6 weeks, it is likely that 
meticulous excavation efforts, such as screening, did not occur during the 1956 excavation.   
 
Figure 2. Site map of Caldwell’s 1956 excavation. (Caldwell 1961) 
 9 
University of Iowa Field School Excavations: 
The Army Corps of Engineers considered the site to have been completely excavated by 
Caldwell in 1956. Therefore, permits were readily granted to the University of Iowa as they 
assumed cultural resource impact would be minimal. The early goals for the 2012 field school 
were to re-excavate the site in order to establish the exact boundaries of Caldwell’s excavations. 
Initial excavations by the University of Iowa Field School were successful in locating the 
boundaries and were able to extend excavations down the slope of the occupation platform of the 
rockshelter (Enloe and Marks 2013). They were also successful in locating the presence of intact 
and undisturbed geological and cultural strata beneath the disturbed backdirt from Caldwell’s 
excavation (Enloe and Marks 2013:16). After the successes of the 2012 field school, 6 more field 
seasons were completed at Woodpecker Cave under the direction of Dr. James Enloe and various 
teaching assistants. The seven seasons of field work have resulted in an abundance of 
archaeological artifacts.  
Woodpecker Cave was excavated by 1x1 meter squares at 10 cm arbitrary levels. The 
grid corners of the excavation units were mapped out using a Sokkia Total Station and EDMwin 
archaeological mapping program. Surface elevations were recorded for each corner as well as the 
center of each meter square. Units were dug with trowels and small hand tools and screened 
through ¼ in mesh. Diagnostic artifacts or artifacts that were greater than 5 cm in maximum 
dimension were recorded with the total station, assigned a number, and recorded on an inventory 
sheet. Water screening was not used at Woodpecker Cave due to the concern for potential 
environmental degradation by silt accumulation and runoff. The site was also not located near a 
convenient water source. All material was brought back to the University of Iowa’s 
Zooarchaeological Lab for further processing, including washing, sorting, and tabulation.  
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Prior Research: 
While previous faunal analyses have been completed on Woodpecker Cave, there has yet 
to be a comprehensive analysis on all of the faunal remains recovered from the site. Caldwell 
(1961:146) excavated a total of 187 identifiable specimens. Other faunal analyses on 
Woodpecker Cave have been completed by numerous University of Iowa Archaeological Field 
School students. These were often brief reports or poster presentations on the identification of 
faunal material recovered from specific field seasons and occupation layers (Enloe 2014, 2016, 
2017; Buck and Enloe 2014; Enloe and McGrath 2016; Foubert 2017, 2018; Cross and Kelly 
2018; Kuennen 2019). Deidre Funk previously researched the seasonality of Woodpecker Cave 
but focused primarily on the faunal remains recovered by Caldwell’s excavation (Funk 2015:5). 
Her data relied on the isolated deciduous teeth of three juvenile white-tailed deer and a lone 
humerus from a migratory bird. From these four specimens, she concluded that Woodpecker 
Cave was a fall/winter occupation site (Funk 2015).  
 
Cultural Context:  
 Diagnostic ceramic and lithic artifacts as well as radiocarbon dates indicate that 
Woodpecker Cave was occupied during the Late Woodland period. Radiocarbon dates taken 
from the site indicate occupation during the Late Woodland period (Enloe and McGrath 2016). 
The Late Woodland period took place between A.D. 300/400 and 1000 and is characterized by 
cordmarked ceramics with limited forms, large stemmed points, flexed burials, and a 
semisedentary lifeway (McElrath et al. 2000:3). Late Woodland communities in Iowa maintained 
the traditional subsistence practices of the Archaic period, such as hunting, fishing and gathering, 
while being increasingly supplemented by cultivated plants (Alex 2000). Within the Upper 
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Mississippi Valley region, groups focused on the intensive collection of floodplain plant and 
animal resources, such as nuts, berries, deer, fish, and wild seeds, from major rivers and their 
tributaries (Anderson 1981). This is evident in the cultivated plants like gourd or squash, 
sunflower, goosefoot, and marshelder that are regularly found at Iowan Woodland sites (Alex 
2000). Maize had appeared in Iowa by A.D. 400, but it was evidently not an important part of 
Late Woodland groups, probably due to the rich riverine and forest resources (Anderson 1981). It 
was not until A.D 1000 that corn had become a staple crop for the prehistoric peoples of Iowa 
(Alex 2000). While Woodland people maintained a diverse diet, it is probable that they relied on 
large ungulates like white-tailed deer to provide the majority of their calories (Wismer 2018). 
Deer would have been hunted with the use of seasonally inhabited special procurement sites, like 
Woodpecker Cave, to supplement horticulture practices. Burns and Raber (2010) have proposed 
that the role of rockshelters as hunting camps was especially important during the Late 
Woodland period as a flexible risk management response to shortage and dietary stresses brought 
on by the transition to intensive cultivation.  
 The Late Woodland period in Iowa is represented by more sites than any earlier period as 
settlements expanded into the uplands and small secondary valleys (Alex 2000). As it is likely 
that Late Woodland peoples followed a migratory seasonal residence pattern, small base camps 
found in both upland and lowland environments are common and would have been seasonally 
inhabited to exploit local resources. As described in later sections, there are many Late 
Woodland rockshelter sites in Iowa that were similarly used short-term habitation sites to 
procure seasonal resources.  
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Use of Rockshelters and Site Function: 
While Woodpecker Cave is called a “cave,” it is in fact more appropriately termed a 
rockshelter (Figure 3). Rockshelters are different than caves; rockshelters are often shallow 
openings at the base of a bluff or cliff whereas caves extend much further into the rock, 
sometimes even for miles. Rockshelters appealed to prehistoric peoples as habitation sites as they 
offer natural protection from the harsh elements. Woodpecker Cave would have been an ideal 
natural shelter as its opening faces the south and east, providing warm morning sun in the winter 
and cool afternoon shade in the summer (Enloe and Marks 2012). Rockshelters have long been 
important for archaeologists in understanding prehistoric lifeways. They are valuable because 
they often provide stratified deposits with a large amount of well-preserved organic materials. 
Rockshelters were usually occupied by prehistoric peoples over a long period of time which can 
be often seen in separate layers of site occupation.  
As rockshelters are too small for more than one small family group to occupy at once, 
they are often the location of intense, specialized activities and are not the site of permanent 
settlements. Rockshelters could be used as cache locations, logistical hunting camps, seasonal 
base camps, bivouacs associated with travel and trade, and special purpose sites for activities like 
lithic workshops or rituals (Burns and Raber 2010). A limited number of features, including 
mostly hearths, have been identified at the site. If Woodpecker Cave had been a Late Woodland 
habitation site, there would then have been a variety of features, such as buildings, postmolds, 
and pit features. Instead, it is likely that Woodpecker Cave was used as either a logistical hunting 
camp that was occupied for short durations during the year or or as a base camp that was only 
occupied during a specific season. The results from element representation and seasonality 
analyses discussed later in will shed some light on the particular function of Woodpecker Cave.  
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Figure 3. Picture of Woodpecker Cave (13JH202).  
 
Spertzel Black (2010) studied rockshelter occupations in southeastern Ohio and came to 
the conclusion that in the early Late Woodland period a reorganization occurred that 
corresponded to patterns of increased exploitation of rockshelters for both specialized hunting 
and procurement of lithic resources. She further states that this exploitation of upper tributary 
rockshelter setting for the hunting of specific resources was fundamental to the developing 
farming-based settlements within the broader alluvial valley (Spertzel Black 2010). While the 
specialized use of rockshelters described by Spertzel Black are found in southeast Ohio, similar 
specialized use during the Late Woodland has been demonstrated at rockshelter sites all over the 
American Midcontinent (Raber 2010). These rockshelters were targeted as they were located 
along minor tributaries with access to upland forest zones, which would have provided both 
woodland and riverine faunal resources (Spertzel Black 2010).  
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It is highly plausible then that Woodpecker Cave was also a target of this early Late 
Woodland exploitation of rockshelters as it is also located on a minor tributary within a forest 
upland and contains evidence of faunal exploitation from both resource areas. In conclusion, 
Woodpecker Cave’s location in a small rockshelter near a bountiful riverine and forested 
environment, its lack in certain features, and the clear exploitation of white-tailed deer by its 
occupants, as I will later mention, all point to its function as being a seasonal short term kill and 
butchery site.   
III. Faunal Analysis 
Methods: 
For the purpose of this paper, all of the faunal remains excavated from Woodpecker Cave 
were treated as a complete assemblage instead of by feature or level. Seven field seasons at 
Woodpecker Cave resulted in the recovery of 24,261 individual pieces of bone for a total weight 
of 13,130.86 grams. 2,489 of the recovered 24,261 (or about 10%) specimens are considered to 
be identifiable. A specimen is as an archaeologically discrete observational unit. This term is 
preferred over the use of  “element” as a specimen can be referring to either a partial or complete 
skeletal element (Lyman 1994). Specimens are considered to be identifiable if they contain 
morphological features that can be successfully identified to a rank class and skeletal element. 
Taxonomic and element identification is one of the most crucial aspects of faunal analysis. The 
more specific the taxonomic attribution, the more detailed the study can be, and the more useful 
the primary data is for understanding human behavior and prehistoric environments (Reitz and 
Wing 2008).  
Faunal remains were identified to the most specific taxon possible by use of comparative 
osteology collections located within the University of Iowa’s Department of Anthropology as 
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well as specimens from the University of Iowa’s Natural History Museum. Other reference 
collections utilized were the Idaho Museum of Natural History’s virtual osteology collection, 
which provides complete, to scale, 3D scans of over 345 specimens (Idaho Virtual Museum 
2019). Laboratory and field guides such as Comparative Osteology: A Laboratory and Field 
Guide of Common North American Animals (Adams and Crabtree 2011) and Identifying and 
Interpreting Animal Bones: A Manual (Beisaw 2013) were also used to aid in taxonomic 
identification. Due to taphonomic processes, many of the specimens were too fragmented to be 
positively identified to species. In this case, they were attributed to general size classes. These 
classes were small mammals (rodents, racoons, rabbits), medium mammals (dogs and deer), and 
large animals (bison, elk, bear).  
Positive identification of genus and species is important for zooarchaeological research as 
it allows analysts to tentatively recreate prehistoric environments from the types of animals that 
are present or absent in the assemblage. It is also important for understanding if a site was 
seasonally used. If the site was occupied only during certain times of the year, then we can 
expect species that migrate or hibernate to be present or absent as well. The age at death of 
animals born in strict and predictable seasonal cycles can also designate seasonal use of a site. 
Epiphyseal fusion, tooth eruption, tooth wear, and growth increments can all be used to estimate 
the age at death and to create age classes (Reitz and Wing 2008).  
Since this faunal assemblage was the result of multiple seasons of field school 
excavations, synthesizing the resulting data was a major challenge as parts of the assemblage 
have been identified and recorded by several different students over many years. While these 
students used a faunal attribute coding guide to standardize their data, undoubtedly interobserver 
variability has negatively impacted the methodology of this analysis. The author of this paper has 
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tried to synthesize some of the inconsistencies, but certain irregularities are unavoidable in lieu 
of completely reanalyzing the entire assemblage.   
All data was collected and recorded using the faunal attribute coding guide designed by 
Dr. James Enloe. The coded data was then entered into sheets on an Excel database. Identifiable 
specimens that were collected from screens were assigned a unique artifact number and recorded. 
All provenience information, such as level, square, and year for each specimen, was also 
recorded in the database. After positively identifying the taxon and skeletal element of the 
specimen, measurements of each specimen were then taken in millimeters from their maximum 
length by a Fowler and NSK Max-Cal Electronic Digital Caliper. An electronic scale was used to 
record the weight of each specimen in grams. If a specimen was incomplete or broken, the 
portion and segment of the bone present was recorded. A standardized landmark system 
developed by Dr. James Enloe was also used to record identifiable landmarks on the element. 
Use of landmarks for determining completeness of bone is important for accurate quantification 
analyses as it ensures that incomplete elements are not counted more than once. The side of the 
element was recorded whether it be left, right, or axial. Other information also recorded during 
this stage was the sex and age of the specimen. Sex was rarely able to be determined due to the 
high level of bone fragmentation. Age was determined by the state of epiphyseal fusion present 
on certain skeletal elements as well as tooth eruption sequences. The level of epiphyseal fusion 
was determined on a scale of 0 to 3 with 0 being completely unfused and 3 being completely 
fused.  
 
 17 
Taphonomy: 
Taphonomic modifications observed on specimens were also recorded. Taphonomy is 
defined by Gifford (1981:366) as “that area of paleontological research that defines, describes, 
and systematizes the nature and effects of processes that act on organic remains after death.” 
Analyzing taphonomic damage to bone is important for accounting and understanding the extent 
of modification to the assemblage. Taphonomic change to a specimen takes place immediately 
after death and can take the form of both cultural modifications and natural modifications. 
Cultural modification takes place in the transportation, butchering, processing, storage, 
distribution, cooking, consumption, and discarding before the specimen is finally deposited. 
Natural modification occurs after discarding and can take place through carnivore gnawing, 
weathering, erosion, fluvial transport, and root etching.  
Cultural modifications observed in the assemblage were breakage, butchering, and 
burning. Break morphology included coding for spiral, impact cone, step, transverse, and 
longitudinal fractures. The freshness of the bone (green, intermediate, dry) was recorded 
alongside the break morphology. Understanding characteristics of fractures can indicate human 
activities such as trampling or processing long bones for marrow consumption. Trampling can 
act to selectively preserve smaller elements by pushing them down into yielding soil while larger 
elements like white-tailed deer remains may be crushed and fragmented (Gifford 1981). 
Butchering was also coded for cut marks, scraping, chopping, sawing, and impact. Cut marks can 
be determined by location and frequency on the element (Reitz and Wing 2008). The type of 
butchering resulting from the initial dismemberment, skinning, disarticulation, and filleting is 
also evident on bone. Butchering modification was found to be primarily located on the remains 
of white-tailed deer, and the results will be introduced later in the paper. Burning is also an 
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indication of cultural modification and can form from cooking or discarding. The degree of 
burning was recorded according to changes in color and texture associated with burning (Figure 
4). The coding ranged from 0 (no burning) to 4 (completely calcined). Most of the remains from 
Woodpecker cave had no evidence of burning (69.7%), and only 16.4% of remains had slight 
carbonization present.  
 
Burning N % 
0) None 1734 69.7% 
1) Surface stain 409 16.4% 
2) Localized carbonization with some penetration 193 7.8% 
3) Completely carbonized 99 4.0% 
4) Calcined 54 2.2% 
Figure 4. Burning present on the assemblage.  
Weathering 
Natural modifications include weathering, animal gnawing, and root etching. Each of 
these modifications were recorded according to the faunal codebook mentioned above. The 
stages of weathering were taken from Behrensmeyer (1978) and ranged from 0 (unweathered and 
fatty) to 6 (bone falling apart). The severity of weathering conditions, the length of exposure to 
those conditions, repeated freezing and thawing, and the size and density of the element can all 
influence the degree of weathering to remains (Reitz and Wing 2008). Bone that is exposed to 
direct sunlight weathers more swiftly than those in areas shaded by vegetation, or in this case, 
rock formations (Gifford 1981). The assemblage underwent minimal weathering as most of the 
remains were unweathered and dry and had limited surface weathering (Figure 5).  
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Weathering N % 
0) Unweathered, fatty 81 3.3% 
1) Unweathered, dry 1562 62.8% 
2) Limited surface weathering, some longitudinal 
cracking 
670 26.9% 
3) Light surface flaking, deeper cracking 146 5.9% 
4) Patches of fibrous bone with moderate flaking and 
cracking 
26 1.0% 
5) Deep cracking and extensive flaking 4 0.2% 
6) Bone falling apart 0 0.0% 
Figure 5. Weathering present on the assemblage. 
 
Carnivore and Rodent Activity 
Gnawing takes the forms of crenulations, punctures, channeling, and furrowing and is 
indicative of carnivore modification (Figure 7). There was minimal scavenging activity at the site 
as only about 1% of the assemblage demonstrated any evidence of carnivore modification. 
Canids like dogs, coyotes, or wolves are carnivores that would have been present at the site to 
scavenge the discarded remains. Evidence of carnivore modification can be seen in figure 6 
where a canid bite left two punctures on a white-tailed deer calcaneus. The cancellous ends of 
long bones are the first to be gnawed by carnivores, which renders the long bone unidentifiable 
and impacts MNE counts (Binford 1978). Parallel grooves are indicative of rodent incisors 
scraping over the bone (Figure 8). Only 4.0% of the assemblage had alterations from rodent 
gnawing demonstrating little rodent disturbance was present at the site.  
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Figure 6. Two punctures from carnivore activity.  
 
Gnawing N % 
0) None 2315 93.0% 
1) Light to moderate rodent 99 4.0% 
2) Heavy rodent 45 1.8% 
3) Crenelated 13 0.5% 
4) Pitted 10 0.4% 
5) Scooping 1 0.0% 
6) Chipping 0 0.0% 
7) Puncture 2 0.1% 
8) Furrow 3 0.1% 
9) Channeled 1 0.0% 
Figure 7. Gnawing present on the assemblage. 
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Figure 8. Heavy rodent gnawing present on a deer long bone.  
Root Etching 
The degree of root etching was also taken into consideration for understanding the role of 
taphonomic processes. Plant roots can leave characteristic dendritic patterns or lightly etched 
grooves on specimens (Reitz and Wing 2008). If root etching is present on specimens, it can 
demonstrate that the deposit might have been disturbed by roots mixing the sediment. Root 
etching was recorded on a 0 to 3 scale with 0 indicating no root etching present and 3 indicating 
heavy root etching that obscures most of the surface. Figure 9 demonstrates that a very small 
portion of the assemblage had evidence of root etching (>10%).  
Root Etching N % 
0) None 2253 90.5% 
1) Light, occasional traces or spots 212 8.5% 
2) Moderate 20 0.8% 
3) Heavy, obscures most of surface 4 0.2% 
Figure 9. Root etching present on the assemblage. 
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IV. Results 
Species Representation: 
To achieve an accurate representation of the taxa present in the assemblage, both NISP 
and MNI were calculated. NISP is the number of identified specimens and is one of the most 
basic forms of quantification. Using NISP alone can bias the relative taxa frequency because it is 
difficult to know whether the specimens are independent of one another. The analyst must also 
assume that fragmentation is uniform, recovery rates are constant for each taxon, and all taxa 
have equal opportunity to be counted (Reitz and Wing 2008; Grayson 2014; Lyman 2019). To 
avoid these biases, NISP and MNI are calculated together. MNI is the minimum number of 
individuals present in the assemblage based upon the number of skeletal elements for a particular 
species. It was first introduced by Theodore E. White (1953), who did the initial analysis of the 
faunal material recovered by Caldwell in 1956. MNI is much more complex than NISP as it 
takes into consideration the identification and side of the element but also age, sex, size, and 
archaeological context (Reitz and Wing 2008). The %NISP was calculated based upon dividing 
the NISP of the taxon by the total NISP of the assemblage. Similarly, %MNI was determined by 
dividing the MNI of each individual taxon against the sum total MNI for the assemblage. Despite 
using these analytical products to understand the relative taxa of the assemblage, there will still 
be the inevitable biases among the results that were discussed earlier in the taphonomy section. 
Hopefully, by using further analyses like survivorship curves, taphonomic effects can be partially 
accounted for.  
Of the 2,489 identified specimens, over 96% of the assemblage were identified as 
mammals (NISP=2,411). This was followed by Aves (NISP=58), Amphibians (NISP=2), Fish 
(NISP=13), and Reptiles (NISP=5). The faunal assemblage from Woodpecker Cave constitutes 
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mostly of white-tailed deer (Odocoileus virginianus) remains with a %NISP of 55.44% 
(NISP=1380 MNI=10). Many small mammals also had a significant NISP like raccoon (Procyon 
lotor) (NISP=112 MNI=6), woodchuck (Marmota monax) (NISP=103 and MNI=6), and rabbit 
(Sylvilagus sp.) (NISP=83 MNI=7). Canid (dog/coyote/fox) remains were also considerable 
(NISP=134 MNI=5).  
Woodpecker Cave’s location in the forested uplands and alluvial lowlands along the Iowa 
River indicates that the site’s inhabitants had access to a variety of environments that were rich 
with animal resources like deer, raccoon, woodchuck, tree squirrels, ground squirrels, eastern 
cottontail, wild turkey, greater prairie chicken, passenger pigeon, and box turtles (Styles 2011). 
This rich environment is representative in the wide range of relative frequencies of taxa 
identified from the assemblage, as there are over 26 positively identified taxa (Figure 10). Theler 
et al. (2016) notes that the assemblage becomes more diverse through time as subsistence began 
to rely more on the exploitation of small-bodied animals, which could have been a response to 
“packed” landscape that characterized the end of the Woodland Tradition. While the large 
number of small mammals in the assemblage may be attributed to post-depositional processes 
like density mediated attrition and scavenging, it is possible to consider that due to population 
stress, the inhabitants collected whatever was readily available. 
 
Figure 10. Species representation from Woodpecker Cave.  
Class Taxa NISP %NISP MNI %MNI 
Small Mammal         
  Mephitis mephitis (striped skunk) 3 0.12% 1 1.18% 
  Lontra canadensis (river otter) 1 0.04% 1 1.18% 
  Taxidea taxus (badger) 4 0.16% 1 1.18% 
  Procyon lotor (raccoon) 112 4.50% 6 7.06% 
  Unidentified Small Carnivora 1 0.04% –  –  
  Scalopus aquaticus (common mole) 11 0.44% 3 3.53% 
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  Sylvilagus sp. (rabbit) 83 3.33% 7 8.24% 
  Microtus sp. (vole) 15 0.60% 7 8.24% 
  Ondatra zibethicus (muskrat) 11 0.44% 2 2.35% 
  
Peromyscus sp. (white-footed 
mouse) 18 0.72% 4 4.71% 
  
Geomys bursarius (plains pocket 
gopher) 21 0.84% 7 8.24% 
  Marmota monax (woodchuck) 103 4.14% 6 7.06% 
  Sciurus sp. (squirrel) 35 1.41% 3 3.53% 
  Tamias striatus (chipmunk) 44 1.77% 7 8.24% 
  Unidentified Rodentia 26 1.04% –  –  
  Unidentified Small Mammal 108 4.34% –  –  
Medium Mammal         
  Canis sp. (dog/coyote/fox) 134 5.38% 5 5.88% 
  Canis lupus (gray wolf) 2 0.08% 1 1.18% 
  Lynx rufus (bobcat) 4 0.16% 1 1.18% 
  
Odocoileus virginianus (white-tailed 
deer) 1380 55.44% 10 11.76% 
  Unidentified Medium Mammal 227 9.12% –  –  
Large Mammal         
  Ursus americanus (black bear) 2 0.08% 1 1.18% 
  Bison bison (American bison) 6 0.24% 1 1.18% 
  Cervus canadensis (elk) 17 0.68% 1 1.18% 
  Unidentified Large Mammal 43 1.73% –  –  
Amphibians           
  Frog 2 0.08% 1 1.18% 
Aves           
  Accipitridae (predatory bird) 1 0.04% 1 1.18% 
  Anas platyrhynchos (mallard) 2 0.08% 1 1.18% 
  Aythya sp. (diving duck) 1 0.04% 1 1.18% 
  Unidentified Duck 1 0.04% –  –  
  Bubo virginianus (great horned owl) 1 0.04% 1 1.18% 
  Unidentified Owl 1 0.04% –  –  
  Colinus virginianus (bobwhite quail) 1 0.04% 1 1.18% 
  Meleagris gallopavo (turkey) 4 0.16% 1 1.18% 
  Unidentified Aves 46 1.85% –  –  
Fish           
  Unidentified Bony Fish 13 0.52% 1 1.18% 
Reptiles           
  Unidentified Turtle 3 0.12% 1 1.18% 
  Unidentified Snake 2 0.08% 1 1.18% 
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White-tailed deer: 
 At Woodpecker Cave, white-tailed deer remains (Odocoileus virginianus) were more 
often encountered than any other species and were probably the largest meat source frequently 
targeted by the site’s inhabitants (Figure 10). White-tailed deer typically breed during the fall, 
and fawning occurs in late May to early June (Hirth 1985). While deer are available year-round, 
hunting deer would have been easiest and most profitable during the fall when groups of male 
and female commingle for the breeding season. Fall is also when deer would have the highest 
economic yield as their fat is stored up for the lean winter. Before the early 1800’s, white-tailed 
deer were common in the hardwood forests of eastern Iowa and in wooded river valleys 
throughout the rest of the state (Bowles 1975). Density of white-tailed deer is directly related to 
number and distribution of forest coverings, with optimum habitat being along the edge of forest 
and grassland that is dense with shrubs and forbs (Smith 1991). White-tailed deer eat grasses and 
forbs in the spring and summer, seeds and fruits during autumn, and winter diets are determined 
by availability and can contain dried leaves, sedges, grasses, mushrooms, and woody browse 
(Smith 1991). Woodpecker Cave’s location in the forest uplands of the Upper Mississippi Valley 
region would have been an optimal place for deer to browse and for hunters.  
 White-tailed deer have long been an integral part of native groups in the Upper 
Mississippi Valley region (Styles 2011). Hunting white-tailed deer was an important part of the 
diet for the Paleoindian (Kurten and Anderson 1980; Alex 2000) and increased through the 
Middle Archaic. This increase coincided with greater availability of deer due to the expansion of 
prairie and opening of the forest in the Middle Holocene (Styles 2011). As seen in the abundance 
of white-tailed deer remains recovered, the occupants of Woodpecker Cave seemed to have 
continued this trend. The invention of the bow and arrow during the Middle Woodland period 
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would have significantly helped the occupants of Woodpecker Cave to exploit local populations 
of white-tailed deer (Anderson 1981; Alex 2000). Arrow points have also been recovered at 
Woodpecker Cave (Enloe 2017), which is quite typical of Late Woodland sites in upland settings 
where deer hunting would have been profitable (Styles 2011).  
 
Element Representation: 
 For the remainder of the paper, white-tailed deer will be the main focus of the analysis 
since they have the highest taxonomic frequency and were likely targeted by the occupants of 
Woodpecker Cave. Analyzing skeletal frequency is useful for understanding site taphonomy, 
food transport decisions, and butchering practices. To achieve an appropriate representation, a 
number of different methods for counting skeletal elements were applied to the assemblage 
(Figure 10). NISP was used to reconstruct skeletal element frequency and its deficiencies have 
already been discussed in an earlier section. MNE, or the “minimum number of complete skeletal 
elements necessary to account for all observed specimens” was also applied to the assemblage 
(Lyman 1994). MNE is preferred over NISP as it is based upon the number of whole elements 
that can be reconstructed from identified specimens using a landmark system. For example, 
specimens identified as belonging to a humerus had a NISP of 46. If NISP was used for counting 
elements, that would mean there were 56 humeri recovered from the site. When MNE is used to 
calculate skeletal frequency, it is much more accurate because it uses landmarks. There were 10 
specimens that contained the olecranon fossa landmark which indicates that these 10 specimens 
are independent of one another. To take into consideration the siding of an element, MAU is 
applied. MAU is calculated by dividing “the minimum number of different specimens referable 
to a given anatomical part used in classification” (or MNE) by the number of elements present in 
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the skeleton (Binford 1984:50-1). %MAU is then calculated by using the largest MAU value as a 
standard and then dividing all of the other MAU values by the standard.  
As shown in Figure 11, appendicular skeletal elements were some of the highest 
recovered from the site, but overall, a good representation of each element was present. 
According to MAU, the calcaneus was the most frequent element (%MAU=100). The next 
highest elements were mandibular molars (%MAU=92.95%), astragalus (%MAU=89.47%), 
naviculo-cuboid (%MAU=78.95%), and mandible (%MAU=73.68%). The lowest elements were 
from the axial portion of the skeleton such as the vertebrae and ribs whose %MAU were all 
under 10%.  
 
Figure 11. Skeletal element analysis of white-tailed deer.  
  
NISP MNE MAU %MAU FUI 
Cranium 44 4 2 21.05% 469 
Antler 17 
   
1 
Mandible 31 14 7 73.68% 1,600 
Maxillary Molar 28 4 4.67 49.16% 
 
Maxillary Premolar 29 12 4.83 50.84% 
 
Incisor 11 10 1.83 19.26% 
 
Mandibular Molar 53 11 8.83 92.95% 
 
Mandibular Premolar 
 
4 5 52.63% 
 
Atlas 5 2 2 21.05% 524 
Axis 3 1 1 10.53% 524 
Cervical Vertebra 8 3 0.6 6.32% 1,905 
Thoracic Vertebra 14 4 0.308 3.24% 2,433 
Lumbar Vertebra 27 3 0.5 5.26% 1,706 
Sternum 2 1 
  
3,422 
Rib 48 6 0.231 2.43% 2,650 
Scapula 
 
4 2 21.05% 2,295 
Humerus Proximal 6 3 1.5 15.79% 2,295 
Humerus Shaft 22 
    
Humerus Distal 28 10 5 52.63% 1,891 
Radius Proximal 15 8 4 42.11% 1,323 
Radius Shaft 13 
    
Radius Distal 5 3 1.5 15.79% 1,039 
Ulna 18 7 3.5 36.84% 
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Metacarpal Proximal 20 7 3.5 36.84% 461 
Metacarpal Shaft 14 
    
Metacarpal Distal 18 3 1.5 15.79% 364 
Radial Carpal 6 4 2 21.05% 653 
Intermediate Carpal 2 2 1 10.53% 653 
Ulnar Carpal 6 6 3 31.58% 653 
Medial Distal Carpal 3 3 1.5 15.79% 653 
Lateral Distal Carpal 4 4 2 21.05% 653 
Accessory Carpal 
(Pisiform) 
1 1 0.5 5.26% 653 
Innominate 16 3 1.5 15.79% 
 
Femur Proximal 10 5 2.5 26.32% 5,139 
Femur Shaft 19 7 3.5 36.84% 
 
Femur Distal 16 4 2 21.05% 5,139 
Patella 3 3 1.5 15.79% 
 
Tibia Proximal 20 4 2 21.05% 3,225 
Tibia Shaft 15 1 0.5 5.26% 
 
Tibia Distal 19 9 4.5 47.37% 3,225 
Lateral Malleolus 3 3 1.5 15.79% 
 
Metatarsal Proximal 27 10 5 52.63% 1,003 
Metatarsal Shaft 85 
    
Metatarsal Distal 19 5 2.5 26.32% 792 
Calcaneus 36 19 9.5 100.00% 1,424 
Astragalus 19 17 8.5 89.47% 1,424 
Naviculo-cuboid 15 15 7.5 78.95% 1,424 
Major Cuneiform 2 2 1 10.53% 1,424 
Proximal First Phalanx 26 25 3.125 32.89% 443 
Distal First Phalanx  41 40 5 52.63% 443 
Proximal Medial Phalanx 10 13 1.625 17.11% 443 
Distal Medial Phalanx 33 30 3.75 39.47% 443 
Proximal Third Phalanx  8 7 0.875 9.21% 443 
Distal Third Phalanx 7 7 0.875 9.21% 443 
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Figure 12. Skeletal representation in %MAU of white-tailed deer. Skeletal outline was taken 
from Rumph (1975). 
 
 
To measure the utility of the elements recovered at the site, %MAU was plotted against 
FUI. Plotting element frequency against utility can result in different utility curves that can be 
used to understand transport decisions as to what portions of the deer were valuable enough to be 
taken from the kill/butcher site. Decisions about portion transport are dependent on a multitude 
of factors such as how heavy the carcass is, how many hunters are available to help carry, and 
what portions are deemed most valuable by the hunter. The food utility indices used here were 
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obtained from Metcalfe and Jones (1988) and measure the gross weight of the animal, including 
the weight of meat, marrow, and bone grease of each body part. Metcalfe and Jones (1988) also 
account for riders, like phalanges, who do not have a high economic value but are returned to 
camp because they are difficult to remove from the appendages. 
Binford (1978) was the first to provide a set of models of transport based upon the 
resulting shape of the relationship between skeletal elements and utility, these were formed from 
his observations of the Nunamiut Eskimos and their systematic and predictable transport 
decisions. These three different hypothetical strategies indicate relation between the economic 
value of body parts and the relative frequency with which they will be taken back to camp to be 
consumed. The first is bulk strategy in which hunters attempt to maximize the quantity of parts 
returned to camp. The second is gourmet strategy in which hunters attempted to return the 
highest quality of parts returned to camp. Finally, the unbiased strategy reflects the removal of 
body parts in direct proportion to their economic utility.  
When the is FUI plotted against %MAU for the white-tailed deer (Figure 13), a 
semblance of a reverse utility curve appears. In a reverse utility curve, elements of a low utility 
are highly represented, while high utility elements are poorly represented in the assemblage 
(Thomas and Mayer 1983; Grayson 1989). For Woodpecker Cave, it is likely that parts of 
moderate and high utility were kept and transported away from the site, while lower utility parts 
were discarded at the site. 
Kreutzer (1992) used x-ray densitometry to derive the volume bone mineral density of 
each skeletal element for white-tailed deer and found that portions of the calcaneus, mandible, 
femur, and tibia had some of the densest structures in mineral content. Elements with a high 
representation at Woodpecker Cave like the calcaneus, astragalus, and mandible all have a high 
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bone density, which means this utility curve could be biased by density mediated attrition 
(Lyman 1985, Lam et al. 1999, Enloe 2004). Low utility skeletal elements like the tarsals are 
also less likely to be damaged from carnivore gnawing and therefore are more likely to be 
identified than long bones whose identifiable epiphyses are often gnawed off.  
While it is possible that density mediated attrition is the culprit, it is more likely that 
Woodpecker Cave was used as a butchering and processing site. If Woodpecker Cave was a 
short-term hunting camp, it is reasonable that whole deer were killed and transported back to the 
site where they were then butchered and processed to be transported back to a main settlement 
area. This would also support the role of hunting as a way to supplement intensive cultivation 
practices during the Late Woodland. 
 
Figure 13. Food utility index for white-tailed deer.  
 
 
 
 
Astragalus 
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Cultural Modification of White-tailed Deer Remains: 
 White-tailed deer remains had the highest cultural modifications by far over any other 
taxa present at Woodpecker Cave. Evidence of butchery was present on 174 white-tailed deer 
specimens (78%), while the rest of the taxa combined only had 21 specimens with evidence of 
butchery (12%). As described earlier, evidence of butchery can be seen by cut and chop marks, 
scrapes, blows, saw marks, and by fresh breakage morphology such as percussion marks and 
spiral fractures (Figure 14) (Binford 1981). Cut and chop marks were the most frequent on 
specimens (8%), followed by impact and breakage morphology (Figure 15). Breakage 
morphology was largely due to weathering as most of the breaks were dry (44%) and 
longitudinal (20%). Spiral fractures and green breaks, which can be indicative of marrow 
processing were at 10.8% and 12%, respectively (Figure 16).  Overall, this evidence points to 
Woodpecker Cave as a site where extensive processing of primarily white-tailed deer had 
occurred.   
 
Figure 14. Cultural Modification to White Tailed Deer 
Cultural Modifications to White-tailed Deer 
Butchery N % 
None 1206 87.4% 
Possible cut/chop marks 63 4.6% 
Cut marks 51 3.7% 
Impact 25 1.8% 
Breakage morphology 15 1.1% 
Chopping 8 0.6% 
Scraping 4 0.3% 
Sawing 4 0.3% 
Cuts and impact 3 0.2% 
Groove 1 0.1% 
Breakage Morphology N % 
None 277 24.7% 
Indeterminate 269 24.0% 
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Longitudinal 229 20.4% 
Spiral 121 10.8% 
Transverse 107 9.6% 
Oblique 47 4.2% 
Step 39 3.5% 
Chipped 27 2.4% 
Impact Cone 8 0.7% 
Gnawed 1 0.1% 
Chopped Oblique 1 0.1% 
Break Freshness N % 
Dry  609 44.1% 
Indeterminate 578 41.9% 
Green 166 12.0% 
Intermediate 27 2.0% 
 
 
 
Figure 15. Distal tibia with multiple cut marks.  
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Figure 16. Two views of a proximal femur with a spiral fracture. 
Age: 
 Constructing age classes can provide information about economic activities such as 
selective seasonal patterns and targeted hunted or culling strategies. The sequence of epiphyseal 
fusion is generally consistent among mammals and can be used to construct mortality profiles 
(Reitz and Wing 2008). It is important to note that destructive post-depositional processes may 
have selectively removed juvenile specimens that are more fragile than adult specimens (Klein 
and Cruz-Uribe 1983). Ages for epiphyseal fusion was taken from Purdue (1983) and all are 
maximum ages up until epiphyseal fusion occurs. Each end of an element was recorded as either 
completely unfused (the epiphysis was separated from the diaphysis), semi fused (line still 
visible), or completely fused.  
 Age of fusion for the white-tailed deer assemblage at Woodpecker Cave was separated 
into three general classes: 1) Early-fusing specimens that fuse from around five to eleven 
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months, 2) middle-fusing specimens that fuse around 17-20 months, and 3) late-fusing specimens 
that fuse from 29-38 months (Figure 17). These categories can be used to construct a general age 
trend. As adapted from Chaplin (1971), unfused specimens that fall in the early-fusing category 
are considered to be juveniles, while unfused specimens in the middle and late category are 
considered to be subadults. All fused specimens are considered to be adults. Figure 18 shows the 
distribution of the three categories. Very little (19%) of the early fusing elements were present in 
the assemblage. Surprisingly, a large portion of the middle-fusing specimens were unfused at 
57% and the unfused specimens in the late fusing category was also high at 55%. White-tailed 
deer are typically born from late May to early June, so a high number of subadults that died 
before 17-20 months could be indicative of a fall/winter exploitation of white-tailed deer.   
 
Figure 17. Fusion of white-tailed deer elements in NISP.  
Element 
Age of 
Fusion 
(Months)  Unfused %Unfused Fused %Fused 
Early-fusing specimens:       
P. Radius 5 1 8% 11 92% 
D. Humerus 5 3 30% 7 70% 
Second Phalanx 8 3 19% 13 81% 
First Phalanx 11 5 20% 20 80% 
Total   12 19% 51 81% 
Middle-fusing specimens:       
D. Tibia 17 7 47% 8 53% 
Calcaneum 17 25 68% 12 32% 
Lumbar vertebrae posterior 17 1 17% 5 83% 
Metacarpal 20 5 66% 4 44% 
Metatarsal 20 5 50% 5 50% 
P. Ulna 20 3 75% 1 25% 
P. Femur 20 4 57% 3 43% 
Total   50 57% 38 43% 
Late-fusing specimens       
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D. Radius 29 2 66% 1 33% 
P. Tibia 29 5 42% 7 58% 
D. Femur 29 4 57% 3 43% 
P. Humerus 38 4 57% 3 43% 
Total   15 55% 14 45% 
 
 
Figure 18. Histogram of white-tailed deer age groups. 
 
   
 
Seasonality: 
 Seasonality of Woodpecker Cave was determined by the age of certain animals and 
presence or absence of hibernating or migrating animals. Age of white-tailed deer was 
determined based upon epiphyseal fusion and tooth eruption patterns. As stated in the previous 
section, the high number of sub-adult specimens could be indicative of exploitive hunting during 
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the fall and winter. The seven juvenile specimens that would have fused from around five to 
eight months also points to fall/winter seasonal habitation (Figure 17). The presence of antlers in 
an assemblage can also demonstrate season of death as antler growth and shedding follow a 
discrete seasonal schedule (Reitz and Wing 2008). Antlers are grown by only male deer and are 
shed in the winter. Antler regrowth begins in spring and shed at the end of breeding season in 
late December or early January (Reitz and Wing 2008). Seventeen antler tines were recovered 
from Woodpecker Cave. Antler tines are often used as pressure flakers (Alex 2000), but none of 
the antler tines were found to have the striations and wear that would be associated with antlers 
being used as tools. It is likely that these antler tines are from the deer that were hunted in the 
fall, but it is impossible to know whether they were attached to the pedicle or were collected as 
antlers that had been casted.   
 Tooth eruption patterns and tooth wear can also be used to understand the age of death of 
white-tailed deer in order to establish if a site was seasonally occupied. Only tooth eruption 
patterns were used for the white-tailed deer assemblage from Woodpecker Cave as very few 
teeth were still within the mandible were recovered, which is required for estimating age from 
tooth wear. Determining age from tooth eruption is most easily completed by the presence of the 
deciduous fourth mandibular premolar, which is easily distinguished from the other premolars 
because of its three cusps (Figure 19). There were six deciduous fourth premolars recovered 
from Woodpecker, with a MNI of 3. According to Severinghaus (1949), the deciduous fourth 
premolar is lost at around 17-20 months. This data, combined with the epiphyseal fusion results, 
points to Woodpecker Cave being inhabited in the fall/winter.  
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Figure 19. White-tailed deer left deciduous fourth premolar, buccal view.  
 
 The presence of migratory birds can also establish seasonality for a site. The faunal 
assemblage recovered from Woodpecker Cave contained four specimens of duck. Two 
specimens were identified to Anas platyrhynchos, one specimen was identified to Aythya, and 
one specimen belonged to an unidentified duck species. During the fall, ducks migrate south to 
the Midwestern United States, reside there for the winter, and return north to Canada in the 
spring for the summer breeding season (Krementz et al. 2012). The presence of ducks that would 
have only been available during a certain time of the year also supports a fall/winter habitation of 
the site.  
Semi-hibernating species, or species that experience a period of dormancy, can also 
indicate if a site was seasonally occupied. Four species (black bear, raccoon, badger, and skunk) 
belonging to Carnivora typically undergo a lengthy period of winter dormancy where they semi-
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hibernate in dens (Aleksiuk and Stewart 1977). Black bears (Ursus americanus) semi-hibernate 
in dens during the winter and are typically fully active from May to September (Nelson et al. 
1983). Badgers (Taxidea taxus) also experience a similar shallow hibernation during the winter 
(Geiser 2013). Skunks (Mephitis mephitis) experience a period of dormancy during the winter 
and are exclusively nocturnal during the spring (Aleksiuk and Stewart 1977). Rodents also 
typically experience some form of hibernation during the winter. Squirrels (Sciurus) could be a 
good indication of seasonality at a site as they will always hibernate if exposed to low 
temperatures (Lyman 1963). Similarly, deer mice (Peromyscus), woodchucks (Marmota monax), 
and voles (Microtus), which are all present in the assemblage, are known to hibernate (Lyman 
1963). Raccoons (Procyon lotor) also typically hibernate for three to four months in the winter 
(Johnson 1931). While the presence of these mammals in the assemblage are a good indication 
that Woodpecker Cave was inhabited year-round, because these species are not fully dormant 
during the winter, they could have still been obtained during the winter months.  
 Overall, the seasonal analyses support and expand upon Funk’s (2015) argument that 
Woodpecker Cave was inhabited during fall and winter months. Results of the analyses of white-
tailed deer tooth eruption pattern and epiphyseal fusion, along with the presence of migrating 
birds in the assemblage, validate that Woodpecker Cave was seasonally occupied. The presence 
of semi-hibernating animals adds some uncertainty to the site and could be an indication that 
Woodpecker Cave was used sporadically throughout the year, but the evidence for this is not 
strong as semi-hibernating animals can still be procured during the fall and winter seasons.  
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V. Discussion and Conclusion 
Site Comparison: 
 Late Woodland peoples occupied numerous rockshelter sites throughout eastern Iowa 
(Alex 2000). Nearby Woodland rockshelter sites to Woodpecker Cave include a number of sites 
excavated by Charles R. Keys and Ellison Orr as part of the State Archaeological Survey (Alex 
2000) (Figure 20). Five Woodland period rockshelters were excavated by Keys in Palisades-
Kepler State Park, which is only about 16 km northeast of Woodpecker Cave (Logan 1976). 
Gingerstairs (13LN215) is an Archaic to Late Woodland site excavated in 1930 by Keys and 
field school students from Cornell College (Whittaker et al. 2015:152). The excavation resulted 
in a number of Late Woodland period Madison-Cord Impressed sherds, evidence of a lithic 
workshop, and a large amount of burnt bone fragments, consisting primarily of deer (Logan 
1976:62). Also excavated in Palisades-Kepler State Park was the Spring Hollow Rockshelter. 
This site also consisted primarily of Madison Cord-Impressed sherds along with evidence of 
lithic workshopping (Logan 1976:59). Many types of animal bones were also recorded, including 
deer (Logan 1976:59).  
 Located within the neighboring Linn County is the Minott’s Rockshelter, which was also 
excavated by Keyes and his students (Logan 1976). The artifacts excavated from Minott’s 
Rockshelter are strikingly similar to the Gingerstairs and Spring Hollow sites. Madison Cord-
Impressed ware was again by far the most common ceramic found at the site (Logan 1976:64). 
Evidence of lithic workshopping debris along with split and burned bone fragments were also 
found. Deer bones was also the most common but a variety of other species including beaver, 
woodchuck, muskrat, and turkey were also present (Logan 1976:64).  
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 Hadfields Cave (13JN2) is another Late Woodland site located about 60 km northeast of 
Woodpecker Cave in Jones County, Iowa. It was occupied for a relatively short time, about A.D 
300-800, and was the site of a variety of specialized activities indicated by the large amount of 
stone and bone tools found at the site (Benn 1980). White-tailed deer remains were by far the 
most recovered species at the site with a total species representation of 48.2% (Benn 1980:177). 
Benn used cementum annuli, tooth eruption, and tooth wear to determine the age and season of 
death for the white-tailed deer remains recovered from the site. His results indicated that 
Hadfields Cave was undoubtedly occupied during late fall/winter/early spring (Benn 1980:156). 
Benn (1980) suggests that the site was occupied for several extended periods of time due to the 
fact that there are several examples of tools in many different functional classes which means 
that a long enough habitation was required in order to produce or retouch these tools. This 
coupled with the fact that deer was the primary resource collected and the site was occupied 
during a specific season, indicates that Hadfields Cave was used as a hunting and processing 
camp. Benn (1980) also suggests that it is likely a family group with about six to nine members 
would have occupied the site for weeks at a time before moving on to other short-term 
habitations site in the region.  
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Figure 20. Map of other Late Woodland rockshelter sites near Woodpecker Cave.  
 
 Other nearby regional rockshelters include Preston Rockshelter (47GT157), located in 
Grant County, Wisconsin and is about 165 km from Woodpecker Cave. Preston Rockshelter is a 
stratified deposit that features distinct cultural components from two Late Archaic, a Middle 
Woodland, and a Late Woodland occupation (Theler et al. 2016). A pattern of white-tailed deer 
harvesting during the Late Woodland period occupation is also present at the site with 705 of the 
1068 specimens identified from white-tailed deer for a %NISP of 66%. As the site contains 
deposits from different periods, Preston Rockshelter is unique in that it documents human 
subsistence adaptations to changing environmental and cultural circumstances. Theler et al. 
(2016) also gathered seasonality data by white-tailed deer mandibular tooth eruption and wear 
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patterns and found that 16 of the 19 observable specimens were killed between August and 
February, indicating deer procurement activities were focused in the fall and early winter 
months. Likely the function of Preston Rockshelter is similar to other Late Woodland 
rockshelters in that it was a seasonally occupied short-term hunting camp with intense 
subsistence activities taking place. 
 
Conclusion: 
 Subsistence strategies at Woodpecker Cave were focused on the exploitation of white-
tailed deer. As one of the greatest sources of calories available, white-tailed deer were likely 
used to supplement horticulture strategies that characterize the Late Woodland period. 
Woodpecker Cave’s location in an upland rockshelter in the Iowa River valley make it a prime 
location to take advantage of the bountiful deer populations there. The rich environment of both 
nearby grassland uplands and forested river lowlands is evident in the diverse species 
representation identified from the site and demonstrates that the inhabitants collected whatever 
was readily available to them, which may be due to increasing population pressure that denotes 
the end of the Woodland period.  
 When comparing the characteristics of the site to local Late Woodland rockshelter sites in 
central-eastern Iowa, it is clear that Woodpecker Cave fits the profile of a short-term habitation 
site. White-tailed deer dominated the faunal assemblage for the majority of the sites and were 
also seasonally habited in the late fall/winter/early spring. The remains of white-tailed deer at 
Woodpecker Cave featured extensive cultural modification such as burning, butchering, and 
marrow processing. Many of the other local rockshelters also had considerable features of 
processing evident on the white-tailed deer remains. Analysis of element representation at 
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Woodpecker Cave resulted in a reverse utility curve which indicates that low utility elements 
were left behind at the processing site and the high utility elements were transported back to a 
larger, more permanent base camp.  
Seasonality was determined through the aging of white-tailed deer and the presence of 
hibernating or migratory birds. While the juvenile specimens of deer and the migratory bird 
specimens identified from the site point to a winter/fall habitation, the presence of many semi-
hibernating species adds some confusion. As semi-hibernating animals are still active in the 
winter, it is possible that these animals were collected in the fall/winter, and it is important to 
consider that Woodpecker Cave might have been inhabited in short durations all year round. 
Regardless of the site’s seasonality, it is evident that Woodpecker Cave was the location of 
intense, specialized hunting of white-tailed deer that took place to support larger base camps.   
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